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© Flat bed scanning type image reader. 

© An apparatus for reading an image by using a 
CCD line sensor, including a half mirror or the like 
disposed on an optical path extending from an input 
optical system to the CCD line sensor, and a linear 
light source disposed on an optica! path branched 
out by the half mirror. The linear light source is 
located at a position equivalent to the CCD line 
sensor with respect to a document table, and is 
equal in length to an effective pixel region of the 
CCD line sensor. Light emitted from the light source 
is projected back to the document table. An effective 
image reading area is displayed on the document 
table by relatively moving the document table and 
linear projected image in a sub-scanning direction. 
The linear light source is rotatable in accordance 
Nwith a setting angle of an original. Consequently, an 
^inclined image is projected back to the document 
q table to serve as a guideline for setting the original. 
6) Where a spot light source is substituted for the 
^linear light source, a spot image projected back to 
©the document table is moved along a trimming area 
Oof an original. The trimming area is automatically 
^determined by detecting distances of movement of 
Othe spot image. 
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FLAT BED SCANNING 



BACKGROUND OF THE INVENTION 

(1 ) Rield of the Invention . 

, The present invention relates to the techniques, 
in an image reader of the flat bed scanning, type 
using a .CCD (charge .coupled device) line sensor, 
of displaying optical indicators on^.a table to which 
an original is set. More particularly, the invention ^ 
rp!,ates-to the techniques applicable/to; :. . .. 

(a) the case of displaying an effective, image 
reading area corresponding to a ; copying magnifica- 
tion ratio when enlargement selection is made for a 
reproduction image by ..varying projecting . magnifi- 
cation of an ipputr optical system with ...respect to 
the CCD line sensor, . - ■. o \. 

(b) the case of setting an original to a docu- 
ment table at an angle with a main scanning direc- 
tion, and 

(c) the case of designating trimming areas 
within an original. ...... . 

(2) Description of the Prior Art 

. (a) Fig- 16 is-, a schematic ..view of an input 
-scanning system c incorporated into a conventional 
apparatus. Fig. 17 is a view showing an effective 
image Feading . area displayed on the conventional, 
apparatus. . . : • . : ; - >.- . . - 

. As shown in Fig. .16, the image reader of the 
flat bed scanning type . includes a document table 1 
movable in.a sub-scannjng, direction (leftward in 
Fig. 16) and having a giass ; plate 2 to which an 
^original jto.be read .is set. Light flux- (transmitted or 
reflected) from the original , is t passed .through a 
•linear slit for. shaping, and. through an input optical 
system including, for example, Reflecting mirrors 3, 
■■ 4 and 5 and a zoom jens ; 6„ for, image formation tq 
e a CCD line sensor . 7. The CCD Ji'ne sensor 7 
; : includes ra.multipli.city pf sensor elements arranged 
in a. main scanning, direction (perpendicular to the 
plane of the drawing), and reads thejmage fcjy self- 
scanning these elements in the, main ^canning dk 
rection. >% :: . , .... . f ! - t) ,; 

In such an image reader, enlargement.selection 
is made by varying magnification pf the zoom lens 
:.;6 to vary, image.- areas of,, the original projected for 
image formation to the CCD line sensor 7. 

When the optical magnification pf the zoom 
lens 6 is set to double, for example^ an image area 
js projected in half- size to the CCD line ..sensor 7. 
As a result, the original size is doubled. 



IMAGE READER * 

Similarly, when the' optical magnification of the 
zoom Jens J5 .is,, set to half, the image area is 
^ projected in double size "to the pCD jiri'e; sensor 7, 
which results jn a, halved original size. ;'*' ^ 
5 In order to. read tfte^priginaVwithdut deteriorate 

ing quality of, the inputlmage,' the zoom lens 6 is 
driven to project the Image over an' entire effective 
pixel region of the G&D line"; senior 7 regardless of 
Jjie selected optical rnagnification. 
io [. L" s ...J.When the zoom (ens 6 is driven to vary mag- 
nifications as above, naturally the angle from which 
the zoom lens 6 views the original changes. This 
"will readily 'be. understood by the analogy that a 
~ zooming operation" through a zoom lens attached to 
75 ..a single reflex camera changes the range of view 
" "". seen through a vie wf inder. 

v . For the reason noted above, in the image read- 
er of the flat, bed x scanning type, the effective 
image reading area varies in the main scanning 
20 .direction, with driving : : bf the zooftv lens 6 for a 
variation in magnification. It is therefore necessary, 
when setting an original to the glass plate 2 oi' the 
. document table i ; to take the reproducing mag- 
nification (i.e. the rriaghifipation oi the input optical 
25 system) into account and place the original within 
the effective image reading area. 

:As shown in Fig. 17, the document table 1 has 
a marker 8 provided on one side thereof to indicate 
an effective image, reading area corresponding to a 
3o'[... reproducing magnification. An original is set within 
.; the > area v ' (hatched, in Fig. 17) defined between 
phantom lines '9a and 9b extending in the sub- 
s.canhing direction from opposite ends of the mark- 
, e r 8 .. . ' 
35 . .. .. Further, in the copying camera disclosed in 
Japanese patent Publication No: 15050/1989, a 
copying material supporting member defines bores 
in appropriate peripheral positions thereof, and an 
.optical, fiber is connected to these bores to form 
40,-..'. light emission points. A plurality of spotlights emit- 
ted from the jlgfif emission points are projected to 
/"/a 'document table through an optical system to 
; indicate a position for setting aVi original. 

vVith the known apparatus shown in Figs. 16 
45..' 'and '17, however, it is necessary to draw a plurality 
of markers corresponding to individual reproducing 
magnifications or to. dravv one marker having a 
plurality ot graduations for showing effective image 
readjng areas for the respective magnifications. In 
50. ' either, case, the operator has difficulties in visually 
recognizing a correct marker or graduation cor- 

responding to a selected reproducing magnifica- 

tiph. " . * * , . 

^ f According to this apparatus, since the marker 8 

is drawn outwardly of the glass plate 2 to which an 
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original is set, the operator must use his or her own 
judgment to determine the phantom lines 9a and- 
9b shown in Fig. 17 for placing the original there- 
between. This presents the problem of low original 
setting precision. ' 

/..in the apparatus disclosed in Patent Publication 
No. '15050/1989, the spotlights" are projected 
through the input optical system back to the docu- 
ment table, for indicating' the original setting posi- 
tions, with spotlight images variable in accordance 
with reproducing... ^magnifications? This apparatus 
may be said an improvement upon the illustrated 
known, apparatus with .regard" to the cumbersome 
original setting, operation. However', the operator 
must determine lines linking these srjotnghnma^es 
for setting an original withiirthe area thus defined. 
An original can hardly be set promptly and 
ciseiy. in this way.. t J .' 

The spot-like light emission points for indicat- 
ing original setting positions' are available ..only for 
. an apparatus such as a copying camera wjiich has 
a, relatively large photosensitive area. In an appara- 
. tus such as, an. image reader of the flat b<3d scan- 
ning type which employs a .small image pickup 
device such as'a CCD. line' sensor 1 for providing a 
photosensitive area, it is practically difficult to in- 
clude spot-like light emission points in the effective 
pixel region of ttW CCD line sensor. 

(b) In the known image reacler ot the flat bed 
scanning type, the following two methods are used 
to produce a layout with a read image inclined at 
an angle with the main scanning, direction: 

One such method consists, in rotatibri of the 
original, (image) effected through image processing 

.as practiced with page-makeup scanners. Specifi- 
cally, read image information is stored in a'memory 
medium such as a magnetic disk, and the image is 

. rotated by image processing on the memory. 3uch 
image processing, however, requires' the memory 
medium to have a. very large capacity for storing 
image information, which results in high cost of the 

. apparatus. 

In the other method, as disclosed in Japanese 
Patent Laying-Open . Publication No. 49046/1 989; 
the document table * supporting an original is itself 
rotated. However, the method of rotating the docu- 
ment table requires a mechanism for supporting 
the document table Jo be rotatable with high preci- 
sion and a mechanism for detecting rotating an- 
gles. This poses the problem of complicating me- 
chanical > components of the ' apparatus . and thus 
rendering the apparatus expensive; \ " 

(c) In the kno^n. image reader prthejat bed 
scanning. ..type, .trimming Csrea of airT\'prig}HSl .are 

- designated as follow^:.. . o * t [ ' * ' ' ! ; '~ '" t T."° ' 

This type of image reader includes a'ddciiment 
table, cover, for pressing from above ah ' original 
placed on the document table, and a trimming 



frame disposed on the table cover for designating 
"» > u - trimming- areas". The trimming frame comprises a 
transparent sheet defining lattice sections and at- 
tached to the table cover to be movable between 
5 open and closed positions. 

For designating trimming areas of an original, 
the trimming frame is opened, the original is set 
face up in a selected position on the table cover, 
and then the trimming frame is closed. In this state, 
10 the original and the lattice .sections superposed 
•'"'therebtf are visually observable' from above the 
transparent trimming fraime. :) K" : 
c The' 'operator!"' utilizing?" fhe lattice sections, 
"'reads coordinates' of 'desired trimmihg r area of the 
75 original,' and designates the trimming areas by in- 
putting the coordinates through ketfs on a control 
panel. '" ' " '* 

- According' to the 'khbwn -apparatus, 'however, 
"reading errors 'due to parallax tend to occur- since 
20 the trimming' areas of <an original are visually read 
using the lattice' 1 sections. Thus, there is a'probiem 
of failing to assure precise designation 'of trimming 
areas. 1 ;V • '' h 

]l In addition, designation" of trimming areas is a 
25 cumbersome and time-consuming task with" the 
'need to 1 read coordinates of* trimming areas and 
then key-input the coordinates. 



30 SUMMARY OF THE INVENTION 1 

! The present invention has been. made in order 
to^solve the problems of the known apparatus as 
• ' noted above. " 
35 (a) A first object of the present- invention is to 

provide an image reading apparatus of the fiat bed 
scanning type, 'which allows an original to be set 
"Within ah effective image reading area on a- docu- 
ment table with spaed" and' precision. • 
40 4 ' ; ' (b) A second'bbject ov the present invention 
: is to provide -an image reading apparatus of the flat- 
bed scanning type; which allows v £n original to be 
set 'at an angle with a^mairi scafinihg : tiirectibn in a 
relatively- simple arid 1 ^easy' biDeration.' 7 ' Ti "^ . • 
45' " : ' ' v .(c)" A; thif8 ; objecf-bf r tfie"- present- invention is 
to provide an ima<ge reading "apparatus-oif the flat 
bed scanning type, ^ of 
an original to'%e dWi^ated vvitlf high precision and 
yet with ; speed; r: ''^ yiz ■U?'- ltf -iO s» \ r> cr.v. 
so* :iV! bttle? Objects "an^'advlarftages'' oFfhe^esent 
invention will be apparent from the detailed de- 
scription; tcPfol l6W. ; ; D ^ : ■ ' ; ?- ;rn: ry,: ' c ' 
'\ ir: " i ih^ : (Ww"^ : ficRie^ irie^abbve^objects, the 
^resShft' in\>entibn%^ construc- 
tions: 7 . :&C;n3K **} cr ' ;: "'•'■< " ' ■ 

y (a) In acSbrb^nce with brie aspect of the inven- 
ti6nV there*;iV scanning type 

tm^ge reading apparatus for focusing light flux from 
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an original placed on a ddcurnenV table through an 
input optical system to a CCD line! sensor, reading 
an. image through the CCD line sensor in" a main 
scanning direction, effecting a : sufr-scan by moving 
the document table and the light flux relative to 
each other, and effecting enlargement selection for 
a reproduction image by varying projecting mag- 
nification of the input optical system relative to the 
CCD line sensor, the image reading apparatus 
comprising; , " 

ajight reflecting device disposed on an optical path 
extending from the input optical system to the CCD 
line sensor, ' : 

a . linear light source disposed on an optical path 
branched out , by the light ref letting device, at a - 
positron equivalent "to the CCD' line sensor with 
respect to the document ' table, the linear light 
source being equal in length to ah effective : pixel 
region of the CCD line sensor, and - Vc • '• 
a projected image moving device for moving an - 
image of the linear light source projected back to 
the document table through the light reflecting de- 
vice and input optical system; relative to the docu- 
ment table in a sub-scanning direction.^- ' 

According to this construction, linear light hav- 
ing the same length as the effective pixel* region of 
the CCD line sensor is emitted from a position 
equivalent to the CCD line sensor, and projected 
back to the document table. The projected image 
therefore has a length automatically variable with - 
an optical magnification of the input optical system 
and constantly corresponding to the effective pixel 
region of the CCD line sensor. Moreover, since the 
projected image is movable on the document table 
in the sub-scanning direction, the operator can 
recognize an effective image reading araa directly 
on the document table. The" operator has only to 
set an original within an area delimited by opposite 
ends of the projected image. Thus, the original 
may be set promptly and precisely. 

In accordance with another aspect of the inven- 
tion, a flat bed scanning typ>e~ image reading ap- 
paratus is provided for focusing light from an origi- 
nal placed on a document table through an input 
. optical system to a CCD line sensor, reading an 
image through the CCD Tine; sensor in" a main 
scanning direction, effecting a sub-scan by moving 
. the document table and the light flux relative to 
each other, and effecting enlargement selection for 
' a reproduction image by varying- projecting mag- 
nification of the input optical system-relative to the 
CCD line sensor, the image reading apparatus 
comprising; 

a light reflecting device dispdsedjorvary bptical path 
extending from the input optical system to the CCD 
" fine sensor/ . .. 

a linear light source disposed on an optical path 
branched out' by the light reflecting" device, at a 



positron, equivalents the CCD , line, sensor with 
respect to the document table, the linear light 
source being equal in : length to an effective pixel 
= region of the CCD line-sensor, 
5 a linear light source driving device,. for. rotating the 
linear light source in a plane perpendicular ,. to. an 
optical axis .thereof, , - .... 
a displacement angle setting device, for , setting a 
rotating angle of the ; linear light- source to .the linear 
10 light source driving device, and :V 

a projected image - moving device for moving an 
image of ; the; linear light source projected back to 
the document table, through the, light reflecting.de- 
'«■» vice and input optical system, relative to the docu- 
75 ment table in a sub-scanning direction. 

■ru ; With this construction, when the linear light 
source ..is. set ,to a position ^extending Jn the same 
direction as the CCD line sqnsor, the effective 
. image reading area corresponding, to the optical 
20 magnification pf the input optical system is dis- 
played -,on the document table, as. in the r construc- 
r tion-(a) above, by relatively moving the, s projected 
image of the linear light source and the document 
table in the sub-scanning direction. . 
25 On the other .hand, when an original is set at an 

angle with the main scanning direction, an original 
setting angle is input through the displacement 
angle setting device. Then the linear light source 
driving device rotates the linear light source and 
30 sets the latter to that selected angle. Consequently, 
the image of the linear light, source is projected 
"back to the document , table as inclined at the 
selected angle >.vith the main, scanning direction. 
The operator has only to set the original along this 
35 projected image. .. . 

In still another aspect of the. invention, a flat 
bed scanning type image reading apparatus is pro- 
vided for projecting light flux from an original 
placed on a document table through an input op- 
40 tical system to a CCD line- sensor, reading an 
image through the CCD line sensor in a main 
scanning ^direction,; and effecting, a sub-scan by 
moving the document, table and ,the light. flux rela- 
tive to;: each. .other,, the image reading, apparatus 
45 comprising; ... 

a light reflecting device disposed on an optical path 
. ; extending from the input optical system to the CCD 
line sensor, >. T , 

a: iSpot light source J disposed on an optical path 
so: branched out: by the light reflecting device, at a 
position equivalent to the CCD line sensor with 
. . respect to the document table, : 

a first driving-device for moving a. projection image 
of the spot light source projected back-to the 
55 . document taWe, through the light reflecting device 
and the input optical system, on' the .document 
t vj':. table in +he main scanning direction.. 

; a- second driving device for moving the projection 
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image bri the document table* irr a sub-scanning 
direction, ( 

a first detecting device for detecting distances of 
movement of the projection image in the , main 
"scanning direction; ( - ?■ 

a second ' detecting -device for detecting distances 
of movement of the projection image< in the. sub- 
scanning 'direction, -arid- 

' a trimming area Calculating device for calculating a 
trimming area based 5 on the distances of movement 
detected by the^first detecting ;tievice*and; the sec- 
ond detecting device when the projection image is 

"moved*" to selected locations "relating to" foe trim- 
ming area of the original placed on the document 
table. 

'When the spot light source-is lit for designating 
' a trimming area' of an original, its light is projected 
back through the light reflecting, device: and input 
" optical system to the original placed'on the docu- 
ment table, then the first and second driving de- 
: vices move the projected image to a home position 
or origin on the document table. Subsequently-, the 
projected image : is moved inthe mainland -sub- 
scanning directions to selected points of the trim- 
ming area. The first and second detecting devices 
detect distances of movement from the home posi- 
tion to the selected points- respectively. Based on 
these distances of movement, the trimming - area 
calculating device calculates the trimming area? 

Thus, according to the present invention, a trim 
ming area is automatically designated by moving 
the projected image along the trimming area. This 
construction enables a trimming area-to- be des- 
ignated precisely and speedily, compared with the 
conventional apparatus in which a trimming arjea is 
visually" read utilizing lattice sections and is then 
input "through keys. - 

BRiEF DESCRIPTION OF THE DRAWINGS 

• : ; For the purpose of illustrating the' invention, 
therels shown in the "drawings several forms which 
" are presently preferred/ it being understood; how- 
ever, that the invention is not limited to the precise 
; arrangements and instrumentalities shown. .. 

Fig. 1 is a perspective " view - of an image 
reading apparatus of the flat bed scanning -type in 
,; a' first embodiment of" the • present invention, par- 
tially seen through to reveal some of its principal 
components. 

Fig. 2 is ah enlarged perspective View of the 
7 principal components of the apparatus shown in 

* : Fig"l, . ' : " ■■' ' ■ 

Fig. 3 is a schematic view '■ of a < second 

embodiment of the present invention; 

Rg. 4 is a perspective view- of- an- image 
reading apparatus of the flat bed scanning-type in 



.another embodiment of, the present invention, par- 
tially seen through -to reveal some of its principal 
components, . 

... ~ Fig. 5 is* an enlarged perspective view of the 
5 " principal components' of the apparatus shown in 

Fig. 4,. , , 

Fig. 6 is a block diagram of a control system 

: in the apparatus shown in Fig. 4, 

f T Fig. 7 is a flowchart of ah operating ' se- 
w quence of the apparatus shown in Fig. 4, 

... ,Fig. 8- is an explanatory view illustrating a 
; way in which an original is set along an image 
projected back to the document' table of the ap- 

.. r paratus shown, in Fig. 4, '.. . 

75 ' , fig. 9 is a perspective view' of an image 
reading .apparatus of -thp fiat bed scanning type in 
a further embodiment of the present invention, par- 
■ -tially seen through to reveal some of its' principal 
components, .. 
20 , , , Fig.- 1.0 is, an enlarged perspective view of 
' the principal components^ the apparatus shown in 

, Fig, 9, / -~ 

■ : Fig. U js ( a,fciock diagram of a control sys- 
tem in the, apparatus, shown in Fig. 9, 
25 Figs! 1 2A ; through 12C are flowcharts of an 

^operating 'sequence of the apparatus shown in Fig. 
...9, • : V 

. ,- - .Fig. 13 is an explanatory, view illustrating an 
v. - example of trimming areas of an original "desig- 
30 ,v nated on the apparatus shown in Fig. 9, 
. . .Fig. 14- k an explanatory view illustrating 

. another example of trimming areas of the original 

• designated on the "apparatus shown in Fig. 9, 

, Fig. 15 is an explanatory View illustrating a 

35: further example, of trimming , areas of the original 
, / designated on the apparatus shown in Fig. 9, 

Fig. Xp is. a. schematic view of principal com- 
• ponents of .a conventional image reading apparatus 
of the fiat bed scanning type described above, and 
40 Fig. 17,- is . an explanatory view showing an 

.. ,.. effective irr.ape reading 'area displayed on the con- 
ventional ^apparatus .'.shpwn in, Rg ; : 16. aiqs de- 

• ; - scribed above.. , . .. . . 



•' DE^lLED^ESCRlPTiON.pF THE PREFERRED 
; EMBODIMENTS ^ SJ- 

r - I i- .^ome iembodjm 

'so. will ^described, hereinafter with reference to the 
•v . drawings., ■ _ . . , . 



:Rrst Embodimen t , 

Figs. 1 and 2 show a preferred embodiment of 
• - the present inventipn. 

Referring.to Fig. 1, an image reading apparatus 
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of the flat bed scanning type - 10 comprises a 
document table 11 horizontally movable fin a sub- 
scanning direction. The document table . 1 1 includes 
a glass plate . 12 to which an. original is set. Nu- 
meral 13 denotes a document table cover movable 
between an open position and a closed position for 
fixing the original placed on the glass plats 12. The 
image reading apparatus 10 contains, among, other 
components, an image reading optical system. 

Referring: to. Fig. 2 next,, below the document 
table 11 there are reflecting mirrors 14, ,15 and 16, 
a zoom lens 17 acting as an input optical system 
for varying, magnification,, and a CCD line sensor 18 
for reading , images: Light flux (transmitted . or re- 
flected) from the original is passed through -a linear 
si:t; not shown, for shaping, reflected .successively 
by the reflecting mirrors 14, 15 and 16 and : focused 
tnrough the zoom lens 17 to the CCD line, sensor 
18, So far this embodiment, is the -same as the 
conventional apparatus.shown in: Fig. .16.-/ 

This embodiment has a characterizing : . con- 
struction as set out hereunder. A> half mirror 19 is 
disposed on an optical path between the zoom lens 
17 and CCD. line sensor 13 4o r act :; as , a -tight 
reflecting .device.- A. : .linear light; source 22 is dis- : 
posed on . an optical path branched out by . the half 
mirror 19.. This linear light source 22 is located. in a 
position equivalent to the : CCD line sensor 18 with 
respect to the document table 11 (more; particularly 
the original placed on the : glass plate 12), that is a , 
position on, the branched optical path at the same 
distance to the half mirror. 19.. as the; CCD line 
sensor 18 is to the half mirror 19.The linear light 
source 22 includes , an elongate halogen lamp 20 
and a slit 21 having the same length as the effec- 
tive pixel region of the CCD line sensor 18, Further, 
a projected image moving device is provided for 
moving, relative tc the document table 11- in the 
sub-scanning, direction^ an image 23 of the linear 
light source 22 projected back to ; the. document 
table 11, \ ■ s. .. : -.. - : . 

The projected image moving device in this 
embodiment acts also as a mechanism for moving 
the document table 11 in the sub-scanning direc- 
tion. Specifically Kt . the -&image' moving, device in- 
cludes: a screw shaft 24 meshed with , one, end of 
the document table 1t; a stepper . motor .^con- 
nected to the. screw shaft 24,. and. a. guide rail 26 
engaged with the other, end of the -document -table 

11. . ■ T, c. ■ :.e i v.- 

When an original. is set to the glass plated 2 of 
the., document table 11,. a. linear, light; haying the 

;.same length , as the /effective , pixel • region ,qf the 
CCD line sensor- 18 is emitted from /the linear, light 

..source 22. This linear light, is reflected by.,the half-, 
rnirror 19 and enters the. zoorjn lens 17. After, being 
focused by the zoom lens 17, the light is reflected 
successively by the reflecting . mirrors: .1 6, 15 and 



14 for travelling to the glass plate r12^of the docu- 
ment table 11. As a result^ thq ,b<ack : projected 
linear image 23 appears on the glass plate ,1.2 as 
shown in Fig. 2. mf: ■ . - : 

5 5 The linear r - light is emitted, from the linear .light 
source 22 havingr ; the same length , as the effective 

- pixel region of the. CCD line sensor 1,8 and located 
at the position optically equivalent to the position of 
the CCD . line sensor .18 with respect to the docu- 

io ment table 11.. This linear light is projected back to 
the glass plate 1 2 .through the same, zoom lens 17 
used in-image. reading. Consequently, the length of 
the projected : imae 23 is variable with the optical 
; magnification of . the - zoom lens 17, and its total 
75 length is equal to an effective image reading area 
: corresponding to the effective pixel region of the 
CCD line sensor 18. . 

- When the optical magnification of the zoom 
lens 17 is set to. double, for example, the length of 
20. , projected image 23 (i.e. the effective image, reading 
area) becomes half its length for real-size repro- 
duction. -When the r optical magnification of the 
zoom lens 17 is set-to, half, the length of projected 
image 23 becomes twice its length for real-size 
25 reproduction. , 

The projected imae. 23 may, be displayed at 
• any desired position , "on the .glass plate 12 by 
driving the stepper motor 25 to move the document 
table 11 in the sub-scanning direction. It is easy to 
30 recognize the effective image reading area defined 
between imaginary lines extending in the sub-scan- 
ning direction from opposite ends of the projected 

- Image 23 (the area enclosed; in the two-dot-and- 
dash lines in Fig. 2). The operator may just set an 

35 original within this area. , 

After the original is set within the area indicated 
by the projected image 23 as above, the. linear light 
source 22 is turned off to give way to. reading of 
the original image. Then the light flux (transmitted 
40 or. reflected) from, the original is projected to the 
CCD line sensor 18 through the reflecting mirrors 
.-. 14, 15 and- 16, zoom, lens 17 and half mirror 19 as 
described hereinbefore. . 

Second Embodiment . 

::: ^ Rg- 3 is a schematic view of a principal portion 
: ; of an image reading apparatus of the flat bed 
50 scanning type; in a second, .embodiment of the 
present invention., 

. In Fig. 3, like parts are labelled with like refer- 
ence numerals with respect to the first embodiment 
shown in Figs. 1 and 2, and are not described 
55-,. here. 1 . . - 

In the -first embodiment, the document table 11 
. - iS j.moved with the result that the projected , image 
23 moves on, the glass plate 12. In this ,embodi- 
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ment,- the- document table* 11 :is fixed and the 
projected "image 23 itself is movable in the sub- 
scanning direction. ' ' < . 4 

The projected image moving "device in : this 
rembodiment Includes 'a screw ' shaft ' 27 meshed 
with a support 'member, hot shown; which supports 
the reflecting" mirror 14, and a screw shaft 28 
meshed with a support member, not shown, which 
supports' the reflecting mirrors 15' and -16. The 
screw shafts 27 and 28- are connected through a 
gearbox 29 to 'a 'stepper motor '30. To -scan the 
original in the - sub-scanning 'direction; the stepper 
motor 30 is driven to move the reflecting ^mirror 14 
at velocity 2V in the sub-scanning direction-and to 
move the group of reflecting mirrors 15 and -16 in ' 
the sub-scanning direction 1 at velocity V which is 
half the velocity 2V of the reflecting mirror 14. ' 

This apparatus also includes the half mirror 19 
interposed between the zoom lens 17 and CCD line 
sensor 18 as in the first embodiment: The : linear 
light- : source 22 is located ' on the optical' path 
branched out by the half mirror 1 9, in the position 
equivalent to the CCDiine sensor 18. •■' 
: With this construction, as in the first embodi- 
ment, the image of the linear light source 22 having 
the length corresponding 1 to the effective pixel re- 
gion of the CCD. line sensor 1 8 is' projected back to 
the glass plate' 12 to be movable 1 thereon. 

Third Embodiment '. • 

Figs. 4 and 5 show another embodiment of the 
present invention. 

In these figures, like parts are labelled with like 
reference numerals with respect to the first em- 
bodiment shown in Figs. 1 and 2, and are not 
described here. 

This embodiment is characterized by the fea- 
' ture that 'the linear tight source 22 is rotatable in a 
plane perpendicular to its optical axis. When the 
linear light source 22 is set to a home position (as 
in Fig. 5) extending in the same direction as the 
CCD line sensor 18, an effective image reading 
area is indicated by the projected image 23 which* 
is movable on the glass plate 12 by driving the 
document table 11 in the sub-scanning direction as 
in the first embodiment. Wheh an original is to be 
set at* an angle with the document table 11 for 
reading Its image, the linear light source : 22 is 
rotated through the corresponding angle' : as de- 
scribed later. Then the original may be set at that 
particular angle, using the projected image 23 ap- 
pearing on the glass plate 12 as a guideline?' 

As shown in Figs. 4 and 5, a linear lighf source 
drive mechanism-' 3l H i^ provided^ 'as ! a device for 
L rotating the' linear light 1 source 22. Thi^rhechanism 
•3 % f 'iricludes a rotary shaift 32" for supporting the 



" linear -light source 22 to be rotatable in a plane 
perpendicular to its optical axis, a driven gear 33. 
' connected 'to- the rotary shaft 32, a drive gear 34 
^meshed with the driven gear .33, and a stepper 
5 ' ■ motor 35 connected to the drive gear 34. 

Fig, 6 is a block diagram of a control system 
for controlling ; v:he linear light source drive mecha- 
nism 31. 

Numeral 36 denotes a CPU for calculating the 
10 number of pulses to r be applied to the stepper 
'•■ motor 35 to rotate the linear light source 22 
through ; a designated angle. -Numeral 37 denotes a 
■• ROM for storing a control sequence; numeral 38 a 
RAM for storing input data and the like; numeral 39 
15 an '"angle indicator; numeral 40 a motor controller 
for controlling' the stepper motor -35; and numeral 
■41 control keys'for inputting a rotating angle of the 
linear ligh^source 22. ! 

The operating sequence of this embodiment 
20 will be described next with reference to the 
flowchart* shown i- in- Fig'. 7. 

1 Assume that an : original is to be set on the 
documenf table' TI at an angle 6 to a main scan- 
ning Ifhe L shown in phantom line in Fig. 8. The 
25 operator first turn's on the linear- light source 22 
(step S1): Next,- the operator inputs rotating angle 0 
through the control keys 41 (step S2). The rotating 
angle 6 input is displayed by the angle indicator 39 
for Confirmation by" the operator (step S3). Based 
30 - on ihe- rotating angle 0, CPU 36 calculates the 
' number of pulses N for application to the stepper 

• motor 35* as follows (step S4): 

if the E stepper- motor 35 is' rotatable through an 
- angle Ad per pulse, the resulting angle of rotation d 
35 - of the linear iight source 22 is expressed by the 
v: following equation: ■*«>'• 

d = Ad>£ (1 ) 1 1 : ''- 

" : where n is the' number of teeth on the drive gear 
34, and- m is the number of teeth oh the driven 
40 ? gear 331 Then, the number of pulses' N required for 
rotating the linear light source 22 through the fore- 
1 going : angle '$ is derived from the 1 following equa- 

• tion: : - - - : ' ! 1 - ■ •' ' 

: -N .^■■fc^S ' (2) v • 

45 "■'« After calculating the required number of pulses 
N-as : above', CPU -38 gives the motor controller 40 
v a command to output N pulses, whereby the step- 
per - motor 35 is driven to "rotate the linear " light 
" - 'source- 22 through the : angle : e (step ^SS). Con- 
so sequently, as shown in Fig. 8, the image 23 of the 
■o ' linear light source* 22 projected back to the glass 
- - plate 12 thrbugh-xhe half mif for 18/ zoom lens 17, 
^ and 'MflMn$-fninrbW ar lB l -r5 and 14 is inclined at 
^•Qi*tK$HiH£jl$ 0 r io th¥1riaTn 'scanning line -L Using this 
5ff r: ' projected image 23- as a- guideline, the operator is 
viable <tb set the ! driginal OP- at 'the desired angle 6 
^^-wifh'ease'tstep^Se): 

• c f Wherv-it- is desired to confirm that the original 
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OP thus set is" within the effective 'image reading 
area, the linear light source 22 is returned to the 
home position extending along 'the main scanning 
line: Numeral 23 in Fig. 8 indicates the projected 
image corresponding to the home position. 1 Then 
the document table 11 is reciprocated to move the 
projected image 23 in- the sub-scanning direction, 
for the operator tb check if the original OP is within 
the area between loci of the : opposite ends of the 
projected' image 23 (i.e. between = dot-and-dash 
lines Ml and M2in Fig. 8). - ■ .-..::>■ 

• After the original OP is set impositions as 
above; the linear light source 22 is turned off (step 
S7) for an image reading operation. ' : 

In the embodiment shown in Figs. 4 s and 5, the 
document tabie 11 is movabie to mcve the projec- 
ted image 23 in the- sub-scanning ^direction... How- 
ever, as in the apparatus shown * in " Fig; 3, the 
reflecting mirrors 14, 15 and 16 may De adapted 
movable to movethe projected image 23: '*•■ 

Fourth Embodiment ;7:: - r - - 

T * * Figs. 9 and 10 Show a further embodiment of 
the present invention. ' 1 '' " ' * 

In these figures, like parts are labelled with like 
reference numerals with respect to the first em- 
bodiment shown in Figs.1 and 2. ; 

The characterizing feature of this embodiment 
' lies "in that a trimming area is automatically derived 
: from movement, along the trimming area, of the 
image of a spot light source projected back to the 
glass plate 12. : " 

Specifically, as shown in Figs. 10, a 7 spot light 
source such as a visible semiconductor laser 40 is 
: disposed oh the optical path branched 'Out by the 
half mirror 19 acting as the light reflecting device. 
The : laser 40 is located in the position equivalent to 
the* CCD line sensor 18 witfr respect- to the ' docu- 
ment table 11-1 . H i •. ; : 

The laser 40 is secured to a movable laser 
deck 41 meshed with a screw shaft 42 and fitted 
on a guide rail 43. The Screw shaft? 42 is rotatable 
; by 'a ' stepper : mbtor 44 connected Ac ; - one end 
' thereof, to- move Trie lasSr deckel in the direction 
(main scanning direction) perpendicular to . the di- 
; recti 6n (sub : scahhing direction) 1 of movement of the 
document table 11. This drive mechanism includes 
a home positioiv sensor 45 for detecting' home 
" position of the' main scan. The home position sen- 
: sor 45 is fixed to' a predetermined- position; so that 
the position-on anr original OP ; corresponding to the 
r * fiome * position coincides with the foremoai:one of 

' th e effective pixels' of the CCD line sensor: 18. 
*: The document' table 1 \ carries a home "position 
' - ' sensor 46 for detecting home position 'for the sub- 
scan. • " * * 



The Electing -mirrors 14, ^5 and-1B and zoom 
lens t7 constitute the input optical system for read- 
ying the image of fthe original OP. Light transmitted 
'through ;the original OP set pathe document table 
5 11 travels through : the input optical system to the 
CCD line sensor 18. The zoom lens 17 is,.con- 
. structed. to project the original image to the CCD 
line:sensor ,1 8. r ■ **. 

, A control system in this embodiment will. be de 
10 scribed .next .with reference to Fig. 11. - 

, . The; control system includes ,a CPU 50 which 
has; functions for detecting, and trimming area cal- 
culating. Such functions will particularly bsf de- 
scribed in relation to the operation of this.embodi- 
75 r- rnent, CPU 50-is connected .through a bus line 51 
to; a ROM 52 for storing programs., a RAM 53 for 
storing .data, a motor, controller, 54. for controlling 
. ■ v, the " stepper motor .25, a motor controller .55 for 
.■ controlling the, stepper motor .44 a control register 
20 56 for controlling the laser 40, a display. 57 for 
displaying ; distances pf movement, in the main 
scanning direction, a.display 58 for, displaying dis- 
tances of movement in the sub-scanning direction, 
and registers 59 and- 60. i( 
25 The register 59 : stores states of the home posi- 

tion sensors . 45 and 46, The. register - 60 . stores 
- states of~ a switch SW1 for driving the movable 
laser deck 41 and -pf a switch SW2 for driving the 
, document table *1 1 , respectively. CPU -50 constant- 
30 ly polls rand monitors the states of the registers 59 

■» and;6Q. v - > 

Switches SW1 and SW2 are momentary type 
switches controllable by the operator. When switch- 
es SW1 and SW2 are in. neutral, "1'f is set to 
35 ; terminals B0-B3 -of the register 60. : When switches 
SW1 and SW2 are connected to contacts T1, "0" 
, is set to terminal BO, "t" to terminal . B1, "0" to 
terminal, B2 and "1" to terminal B3. When switches 
o-SW1 and.SW2 : are connected to contacts T2, "1" 
40 is set to terminal B0, "0" to terminal B1. "1" to 
terminal B2 and "0" to terminal B3. 

in response to the levels of terminals B0-B3 of 
.the register. 60, : QPU 50 outputs appropriate pulse 
■ signals to the motor controllers 54 and 55 t to drive 
45 the /movable Jaser deck 41 and document table 11 
... ■ , mi f as follows:. . 
; ...... jh e . laser , deck 41. is^ maintained stationary 

when terminals Bp, .and ,B1 are both "1", driven 
. -toward the home position in : the main scanning 
60s. direction when, terminal BO is "1" and terminal B1 
, is. "0", and driven away from the home position 
; : when .termin^l B0 is "0" and terminal B1 is "1". 
: . The : document table 11..is maintained stationary 
when terminals ;B2 and. B3. are. .both "r;. driven 
.55: ,.r. tpwar<J .the. home portion. -in the.sulp-scanhing di- 
v rection when terminal B2 is V1 " and terminal B3 is 
"0", and driven away from the home position when 
terminal B2 is "0" and terminal B3 is V1 



8 



15 



EP0 400 490 A2 



16 



• A switch SW3 is connected to CPU 50 '.through 
an interrupt' control circuit 61. This switch SW3 is 
controlled by the operator when the image of the 
spot light source projected to the document table 
11 coin aide's With a desired point in the trimming 
area. ' ' ' r ■ .. . > : 

- - the operating sequence for designating a trim- 
ming area with the apparatus in this embodiment 
will be described next' with reference to the 
flowcharts shown in Figs. 12A through 12C and 
with reference to Fig. ,: 13. Fig? 13 Is a plan view of 
an original OP placed on the glass 'plate- '1 2 of the 
document table 1 1 . 1 ' r ' J : * 

Step N1: The switches SW1 and SW2 are 
connected to contacts T2 to return the document 
table 11 and movable laser deck 41 to the respec- 
tive' home positions. As a results terminal BCTof the 
register 60 is set to "1", terminal B1 to "0", termi- 
nal B2 to "1" and terminal B3 to M 0'Vlh response 
to the states of terminals B0-B3. CPU 50 outputs 
the pulse signals to the motor controllers 54 and 55 
to drive the laser deck 1 4f and document table 1 1 
toward the home positions. " r 7 

When the document table 1 1 and laser deck 41 
reach the respective home positions;- the home 
position sensors 4'5 and 46 are operated to set the 
terminals B0 and B1 of the register 56 to ^'O?. Then 
CPU 1 50 terminates the pulse signals to the motor 
controllers 54 and 55, whereby the laser deck 41 
and document table 11 stop at the home positions. 

Step N2: Subsequently, CPU 50 outputs, a la- 
ser drive signal to the control register 56 \o turn on 
the laser 40.' The beam emitted from- the laser 40 
travels through 7 the half- mirror -19, zoom lens 17 
and reflecting mirrors 16, 15 and- -14 tc the glass 
plate 12'. thus, a spot image is 1 projected back to 
the location on the glass plate 12 corresponding to 
the home position. Reference A1 irs" Fig. 13 repre- 
sents the projected spot image lying at the "home 
position. : ' : 

Steps N3 through N6: VvVienthe projected spot 
image is set to thehome position or origin A1, the 
switches SW1 and SW2 ; are operated again to 
drive the movable laser deck 41 and document 
table 11 until the projected image, as shown in Fig. 
13, coincides with a first point P1 of a desired 
'rectangular trimming area Ta (shown in a dotted 
line in Fig. 13) of the Original OP. ' 

At this time CPU 50 counts the -numbers of 
pulses in the pulse signals applied to" the- motor 
controllers '54 and 55. The pulses are counted up 
when the projected' image moves away from the 
home position A1 i and down when the image 
moves toward the home position AT." ! * ' 
, k Distance of movement d1 in the main scanning 
direction of the projected image is expressed by 
the following equation: v ' 

d1 - 11 xn1 (3) 



where £1.; is.. : a i: minimum distance of movement of 
.the movable laser deck 41. per pulse in the pulse 
signal ; applied to the motor controller 55 for main 
scan control, and n1 is a count of pulses in the 
s pulse, signal applied to the motor controller 55 ; 

. The screw, shaft 42 has a. predetermined pitch 
so that the minimjum distance of movement 11 is 
an integral multiple of the pixel-to : pixel pitch of the 
CCDJine sensor 18. - . 
w' -j- 'As the pulse signal for the main scan control is 
output to the motor .controller .55, CPU 50 cal- 
, culates,. from, the above equation (3), the distance 
v -of movement, d\ in the main scanning direction of 
the projected image: The result is. shown on the 
75 •■: display, 57:- - ■ • . 

.-: i , Similarly, distance . of movement d2 in the sub- 
scanning direction js calculated from the following 
equation and its. result is shown on the display 58: 
r d2, = <J.2x n2 » (4) 
20 where 12- is a, minimum distance of movement of 
the document table 1 1 per pulse in the pulse signal 
applied to the motor controller 54 for sub-scan 
control, and n2 is a count of pulses- in the pulse 
signal applied to the motor controller "54. 
25. Steps N7<and N8:.When the projected image 
reaches the first point P1 of , the trimming area TA, 
: the opera tor operates, the switch SW3 to give an 
interrupt command to CPU 50 through the interrupt 
control circuit 61. Upon receipt of this command, 
sa CPU 50 stores current pulse counts n1 and n2 in 
the RAM 53, and eliminates.. the counts n1. and n2 
, from counters within CPU 50 and from the displays 
••: 57and.58.>., v 

Steps N9 through N12: After completing des- 
35,, ignation of then first point PI of the trimming area 
;. TA; a second point : P2 is designated. In this case, 
the -projected : ; spot image, is moved from, point P1 
to point P2 by : operating the .switch. SWT (or main 
•:.:scan:contrcj,to drive the movable laser desk 41. As 
40 :at steps N4. and N5, the. number of pulses in the 
pulse signal applied to the motor controller 55 is 
counted, and distance of movement .d3 from the 
. • v first point J? ; 1> is shown on, the display .57. t : 
:V- v Steps,N13 and -N1 4: ,When the projected image 
45, reaches the sscond point ^2, the operator operates 
the .switch SVV3.;. Consequently, a pulse count n3 
i 'for-! the ..movement ^ of : the , projected image from 
• : point :P1, to point :P2, is stored in -the RAM ; 53, and 
■...»■■■ this .count ;is eljmmatecl frorrvthe counter within 
so . :•. CPU 50 snd-fro^the.display 57. ■ . * . 
- ■■■a f Steps \N15 through N17: After completing des- 
■ • •;; jgnat-on of the second- point: P2 of the, trimming 
r ar?a TA, a- third' point P3 is ^designated. In this 
v. M-Cfiserthe sv/ltch: SW^fer sub-scan control is op- 
55 erated *.o move the projected spot.image from point 
P2 to; point P3. The number of pulses in the pulse 
. signal applied to the motor controller 54 is. counted, 
and distance of movement d4 from point P2 to 
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point P3 is shown on the display 58. 

Steps N1 8 through N21:- When the projected 
image reaches point P3,. the operator operates the 
switch SW3 again. As a result, a pulse, count rvCfor 
the movement of the projected -image from point 
P2 to.point P3 is stored in the RAM 53, this count 
. is eliminated- from- the counter within CPU 50 and 
. from. the display 58, and the laser. 40 is turnsdoff. 
: Steps N22; and N23: The = trimming -area is 
derived from counts rn1-ri4 stored in the RAM 53, 
as follows: ;.; ; • ? -,\ 

An image loading irange in the sub-scanning 
direction is determined by the: number; of, pulses 
applied from GPU 50 to: the motor controller 54:f or 
the sub-scan control. That ;is, when.a sub-scan is 
started at home position- A1 r count n2 storedvin the 
. RAM 53 is used to determine an image loading 
.. point in the sub-scanning direction, and count n4 to 
determine an image loading width (the . number of 
: lines) -in the- sub-scanning direction. *... :. :c 

Sieps N24and N25L The trimming, range in the 
main scanning direction is represented by the num- 
,-^ber of pixels of the .CCD line .sensor M 8 based on 
; pulse counts n1 and n3 taken in the main scanning 
- .direction. Assuming that the number, of. pixels* N of 
■::the CCD line sensor 18 corresponds to the mini- 
mum distance of : movement £1 of the laser deck 
41, the number of pixels N1 corresponding to count 
,. n1 and representing an image- loading point in the 
■ main scanning direction is derived from; 
N1 = N x n1 (5) 

and the, number of pixels N3 corresponding to 
count n3 and representing an image loading range 
in the main scanning direction is derived from;, 
; N3 = N x n3 (6) - ' ■ 

The above trimming range data for the main 
scanning direction are stored in the RAM 53. : : 

The trimming range data thus : obtained are 
used as bases for read hg image data. In the sub- 
scanning: direction, image data are read ..frormthe 
CCD line sensor 18, starting: with the (n2)th pulse 
• •.. and. ending with (n2 + n4)th puise;in the^ pulse sig- 
nal applied , from *.CPU 50 to motor, controller. 54; In 
. the main scanning, direction; - image- data, are Fead 
. ..from the CCD line sensor .18, .starting with the,(n1)- 
th pixel counted from the foremost -rpbcelrand/end- 
,. ing with the (N1.^ N3)th pixel;: ^ fj^r., i 
v.--* The characterizing :feature of: this, embodiment 
lies in the automatic designationrof afrimming area 
based on movement'- toi-key ^points -Telating.,ta the m 
•; . trimming, area, of the spot i mage- projected back to 
the glass plate 12 of the; document table 1 % JThe 
rshape of; the trimming,.* area: .designated "and .the 
i-smethod of -calculating trimming. area 5 data!:are : . op- 
-tional. When a polygonal trimming area TA is des- 
ignated, ;as .shown in' Fig. r, 14. for exampleMhe 
,r .projected spot image may be- moved ♦to;pointsoP1 - 
. ::P6 of the trimming area, as in the: foregoing -iem- 



" bodiment/Theri the' trimming" area i is -obtained by 
^calculating -coordinates; (ml, m2) and "(ml + m3, 
:m2) of intersections Q1 and- Q2 of segments linking 
these points and a sequential scan line L When a 
5 circular trimming area TA is designated as shown 
in Fig, 13, the center point P1 and a given point P2 
on its circumference may be used. The triraming 
area is then obtained by calculating coordinates of 
; ; intersections Q1. and.Q2 of a sequential scan line L 
io .. " and: the- circular trimming, area T A. ~" : 

To facilitate understanding-; the- foregoing em- 
. bpdiments : have beenCdescribed taking real-size 
:reading ofr-fte? original- image fo: example. The 
■ present invention is applicable aiso where the origi- 
75 nab image : is read in enlargement or reduction. 
-When the zoom lens 17 is set to a given magnifica- 
tion ; M, the trimming . area may r be; obtained by 
multiplying counts n.1.-n4 of the pulse signals by 
1/M. -. ;.r-r : . • - ■.. 

20 The spot light source is not limited to the 

visible semiconductor laser, but" may . comprise a 
bright light emitting diode whose- light is taken 
through a spot aperture. • 
. n -The device for moving the projected image on 
25 the:doeument table in ithe .main scanning direction 
need not move the spot light source itself. Instead, 
the document table, may be moved in the main 
scanning direction while i the .spot light source is 
maintained stationary. " 
30 *' .-a The. document table -11 and movable laser 
deck 41. may be constructed switchable between 
high speed drive and low speed drive. Then the 
projected spot image may be moved at high' speed 
;to a location -adjacent to a- desired point, of the 
35 trimming area, and thereafter moved to that point at 
V Sow? speed. 1 This construction has the advantage of 
-enabling the trimming area to "be designated with 

increased speed and precision. - 
"■/•. A transparent original has been employed by 
40 way of example in the foregoing embodiment. 
;v However, the present: invention; is applicable also 
< -for checking whether a reflection type ^original is 
o?within~a trimming area on.notr 

-c-j :-.ln;each of the desired embodiments, half mir- 
45 .tor 19: is: used as ; the light reflecting device dis- 
posed on. the optical path extending from the input 
optical system uto.vthe CCD;, line sensor. This half 
mirror , t0 r may- ; be replaced by; a fully < reflecting 
i;>. mirror of the tiltable -type or movable into and out 
so of the optical path. j . . .. 

r > Although rthe present invention has been: de- 
• /.scribed and . illustrated in detail, it is clearly under- 
:• .stood , that ithe -same. is by way of illustration and 
r example only and: is not .to be rtaken by way . of 
55 :k. limitation;, the ^spirit and ^ scope of the present inven- 
itioncbeing limited only by: the terms; of thevappen- 
' dediclaimsv . v : e.wc:--. ;:j ; :; - : • c/ .vs 
rr=> Jhe features disclosed hv the foregoing : de- 
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scription, :irr the claims *and/or-.in the, accompanying 
drawings, miay, .both, separately -and in any. com- 
bination thereof, b.e. material for realising the inven- 
tion in diverse, forms thereof. . ; . • -r" 

Claims.- . •.. . : . ,*• c 

1. A flat bed scanning. « type image, reading 
apparatus for projecting, light flux ; torn- an original 
set -on original setting- .means through an input 
.optical system to a; CCD line sensor, reading an 
image, through the CCD, line; sensor in a main 

-scanning direction, effecting a sub-scam by-moving 
said original , setting means and; the. light flux.nela- 

. tive to each other,- and effecting enlargement-selec- 
tion for .a- reproduction image by; varying projecting 
magnification of the input optical system relative to 
the CCD line sensor, said image reading apparatus 
comprising; 

light .reflecting means disposed on an optical: path 
extending "from .said input optical: system to said 
CCD line sensor, - 
•.a linear Sight source disposed on an optical path 
branched out by . said light- reflecting means, at a 
position equivalent to,- said -CCD -line sensor with 
respect to said original ^setting., means, said linear 
light source being equal' in length to an effective 
pixel area of said CCD line sensor, and * r 
projected image moving means for moving an im- 
age of said linear light source projected back to 
said original, setting means through said light re- 
flecting means, and said input optical system, rela- 
tive to said original setting meansin a: sub-scan- 
ning direction. • o • v . ■ .r,.irr. 

:2., The flat bed s.ar?ning type image reading 
•.apparatus as claimed-^ in claim a, wherein said 
projected image moving means includes means for 
moving said original setting means in said sub- 
scanning direction; 

3. The flat bed scanning type image reading 
apparatus as claimed in claim. . 1 wherein said 
projected image moving means includes means for 
moving a group of reflecting mirrors- in. said sub- 
scanning direction, said group of reflecting* mirrors 
directing linear light, emitted from said linear light 
source toward said. original setting means, c */: 

..4. A flat , bed scanning : type,; image , reading 
apparatus for projecting;- light -flux 'from an original 
set on original setting means ^through an . input 
optical system to. a -CCD line sensor, / reading an 
image through the : CCD Jine * sensor; in ^avmain 
scanning direction, effecting a sub-standby moving 
; the original . setting means and the light flux -relative 
'. to: each other/ and effecting* enlargement selection 
' for .a reproduction . image by' varying projecting 
magnification of the input optical system relative to 
. the;.CCD line sensor, said image reading apparatus 



comprising; y , 

light reflecting; means. disposed on an optical path 
^extending from , said .,input : optical system to said 
.CGD iinesensor, , . . j . 
5 a , linear light* source: disposed on an optical path 
branched:. out by said light reflecting means, at a 
position equivalent to, said CCD r line sensor with 
respect to said original setting" means, said 'inear 
: light; source being equal -in iength:. to an effective 
io r pixel area ; of said CCD line sensor; ■ 

linear light source drive means for rotating said 
j -linear light source in" a. plane perpendicular to an 
•v^ptrcabaxis .thereof ; ':::ur- * ... 
<; displacement angie setting; means tor .setting a 
75 rotating; -.angle;. of saidf. linear light source to said 
. linear Hght source, drive. meansr and . ■ 
: projected image moving , means for moving an. im- 
age of said linear light: source- projected back to 
said original setting means through said light; re- 
20 fleeting meansand said input. optical system, rela- 
tive to- said original setting means In a sub-scan- 
ning direction; .f. ' ; -. • 

■ "\5;cAiflat bed scanning type image reading 
apparatus for projecting light flux from an original 
25 ! set v on; original, setting means through an. input 
-optical system to a CCD line sensor, reading an 
. image through the CCD - line sensor .in a main 
scanning 'direction, and effecting, a sub-scan by 
v. moving the. original setting means; and the light flux 
. 30 relative to each other, said image .reading appara- 
tus comprising; r 
lightoreflecting means disposed on an optical path 
. extending from = -said input optical system to said 
CCD-line sensory ■:;■ ^ r . ■ ' 
35 a spot light source disposed on an optical* path 
• branched out; by said, light reflecting, means, at a 
position equivalent to; said CCD line, sensor with 
respect to said original setting means; ., 
first drive means for moving. a projection fimage of 
40 • said, spot HghtiSQuree projected back -to said. origi- 
• nal setting . ■ means:.; through^ 'said * light reflecting 
vmeaiis and said input optical system,. on saidorigi- 
= nal setting means in said main scanning 1 direction, 
; -. second, drive*, means for?; moving said ' projection 
s. 45 • image, on- said- original', setting means in a.sub- 
. scanning direction, : .rut . :. : > 

first detecting means ; for 1 detecting distances of 
«r movement :of said:. projection image in said main 
' scanning: direction, '. % ." r .v ■; 

so second. detecting. means fordetecting distances of 
:•; movement : of- : said 'projection image in said sub- 
. ^scanning direction, andv?f v; *\ 
. &. 'trimming:. area? calculating;: means for calculating a 
' j trimming 'area based- onthej distances of movement 
55 - .detected, by: said first detecting means and said 
.. second: detecting: means when. sad projection im- 
"'■agej is^ moved to* selected- locations relating to the 
- trimming area of the original set on said original 
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© An apparatus for reading an image by using a 
CCD line sensor (18), including a half mirror (19) or 
the like disposed on an optical path extending from 
an input optical system to the CCD line sensor, and 
a linear light source (22) disposed on an optical path 
branched out by the half mirror. The linear light 
source is located at a position equivalent to the CCD 
line sensor with respect to a document table (11), 
and is equal in length to an effective pixel region of 
the CCD line sensor. Light emitted from the light 
source is projected back to the document table. An 
effective image reading area is displayed on the 
document table by relatively moving the document 
table and linear projected image in a sub-scanning 
direction. 

The linear light source is rotatable in accordance 
with a setting angle of an original. Consequently, an 
inclined image is projected back to the document 
table to serve as a guideline for setting the original. 

Where a spot light source is substituted for the 
linear light source, a spot image projected back to 
the document table is moved along a trimming area 
of an original. The trimming area is automatically 
determined by detecting distances of movement of 
the spot image. 
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